In our recent publication, 1 we examined the two heritability models most widely used when estimating SNP heritability: the that estimates of SNP heritability can be highly sensitive to which model is assumed. Then we empirically tested the GCTA and LDAK
produces unreliable estimates of enrichment.
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The GCTA and LDAK Models.
Let h 2 j denote the heritability contributed by SNP j, defined so that h 2 SNP = j h 2 j is the SNP heritability of the trait. The GCTA Model assumes a prior distribution for effect sizes such that each SNP is expected to contribute equal heritability: E[h by SNP j (in theory, the summation is across all SNPs, but in practice 3 we consider only those within 1 cM). Under the GCTA Model,
jl is the LD score of SNP j, 3 whereas under the LDAK Model, E[v
jl q j is the "LDAK score" of SNP j.
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LDSC is based on the GCTA Model
28
Suppose we have a GWAS on n individuals and m SNPs. The χ 2 (1) additive association test statistic for SNP j has value
where c 2 j is the phenotypic variance explained by SNP j, which can be partitioned into v 2 j , a j and e j , components corresponding to causal variation, confounding and noise, respectively. e j has expectation 1/n; LDSC seeks to estimate the expected values of v We can see that this follows from Equation (1) In our previous work, 1 we performed a careful evaluation of the GCTA and LDAK Models. We collected GWAS data for 42 different 33 traits, both binary and quantitative, then performed stringent quality control, checking that any confounding due to population structure 34 or cryptic relatedness was at most slight. 9, 10 We demonstrated that it was valid to compare models using the REML likelihood, then
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used this approach to show that the LDAK Model was both significantly and substantially more realistic than the GCTA Model; it fit 36 better for 37 of the 42 traits (P < 10 −7 ) and resulted in an average increase in log likelihood of 9.8 per trait. We also investigated 37 attempts to improve the accuracy of the GCTA Model by partitioning (we focused on GCTA-LDMS, 11 but the same arguments apply to 38 S-LDSC 7 ). While partitioning allowed GCTA to achieve log likelihoods comparable to those from LDAK, this came at the cost of 19 39 extra parameters which were arbitrarily defined, added little to model interpretation and reduced the precision of heritability estimates.
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Evidence for the GCTA Model 
